Background: Canadian dermatology curriculum was reviewed in 1983, 1987, 1996, and 2008. All these surveys highlighted the disproportionately low level of dermatology teaching in relation to the significant amount of skin disease seen by physicians. Since the official adoption and dissemination of the Canadian Professors of Dermatology (CPD) core curriculum and competencies, there has been no assessment of how these changes have influenced dermatology curriculum. Objective: This survey gathered information on the current status of undergraduate dermatology education across Canadian medical schools. Methods: A survey was sent electronically to all undergraduate dermatology directors at each of the 17 Canadian medical schools. Results: Between 2008 and 2017, dermatology teaching has increased 25% to 25.6 ± 17.2 hours of teaching. However, 75% of this teaching is delivered in preclinical years. The number of faculty members, both dermatologists and nondermatologists, has also increased. A growing number of schools are now using electronic formats of teaching. Most schools (59%) are covering all the CPD core curriculum topics. Conclusion: Dermatology education is demonstrating positive trends with regards to teaching hours and faculty members. Nevertheless, a more even distribution of content so that students have increased clinical exposure should be achieved. Furthermore, an online atlas of resources would be helpful in standardising curriculum.
While the percentage of dermatologists in Canada constituted only 0.74% of physicians in 2016, 1 dermatology is a highly relevant area of medicine in both primary and specialty care. Significant skin disease deserving medical attention affects almost a third of the population, and dermatologic disease accounts for >8% of patient visits to primary care physicians. 2 Despite this, previous surveys have highlighted the lack of adequate dermatology training in medical school. [3] [4] [5] One American study identified that close to 90% of students felt that they received inadequate training in dermatology, and the average score on proficiency exams was below the passing grade. 6 Another Canadian study evaluating internal medicine residents' comfort in assessing and managing dermatological issues found that >80% of respondents were either uncomfortable or very uncomfortable. 7 This lack of adequate training, along with the need for standardised curricula, has been a major barrier to uniform competency across Canadian medical schools. 8 Since the last survey in 2008, 8 the Canadian Professors of Dermatology (CPD) has officially adopted and disseminated a national curriculum for undergraduate dermatology teaching. 9 The scope and effectiveness of this major change in standardising dermatology education have yet to be assessed. This article seeks to evaluate the current status of dermatology education throughout Canada and what effects, if any, the CPD curriculum has had on teaching.
Methods
A survey was sent electronically to the undergraduate dermatology teaching directors or division directors at each of the 17 Canadian medical schools (Appendix). Responses were received from May 2016 to February 2017. The response rate was 100%. Questions were directed towards hours of teaching, number of faculty members, teaching and assessment methods, adoption of CPD curriculum and com-petencies, and general comments on the status of dermatology education.
Results
For comparison of the results, Figure 1 shows the number of students at each of the medical schools has been included. The number of hours of teaching across medical schools ranged from 3 hours to 83 hours ( Figure 2 ). The majority of this teaching (75%) is delivered during the preclerkship years. Despite this, 12 out of 17 schools believe that both preclerkship and clerkship stages of training are important for dermatology education. Nationally, the mean number of hours directed towards dermatology teaching increased from 20.5 ± 17.2 hours in 2008 to 25.6 ± 21 hours in 2017.
Compulsory clinical experience is required at only 3 schools-University of British Columbia (UBC), Toronto, and McGill-while some other schools offer optional selectives. This is a significant decline from 2008, when 5 schools required clinical exposure, and from 12 schools in 1983. 5 Almost every school has increased the number of faculty members involved in teaching dermatology education, including dermatologists as well as other specialists (eg, general practitioners, plastic surgeons, paediatricians, rheumatologists, pathologists). In 2016/2017, the national mean of faculty members was 15.6 ± 10, ranging from 3 to 38 faculty members ( Figure 3 ). This is an increase from the national mean of 9.5 ± 7 faculty members in 2008. The composition of faculty members was separated into 11.2 ± 9.9 dermatologists and 4.4 ± 5.5 nondermatologists. Teaching methods varied widely from school to school, encompassing lectures, tutorials or small group learning, clinical skills, e-modules, clinical exposure, and anatomy sessions. Lectures remain the primary method of teaching, with 16 of 17 (94%) schools using this format as either a primary or an occasional method of conveying dermatology education ( Figure 4 ). Seven schools use tutorials or small group learning as a primary or regular method of teaching, with an additional 8 schools using it occasionally. Clinical exposure, clinical skills, and anatomy are largely employed occasionally. Eight schools are currently using e-modules as a method of delivering content, an increase from 4 schools previously in 2008. 8 There is a positive correlation between number of faculty members and more frequent use of resource-intensive methods of teaching (eg, tutorials vs lectures) (correlation coefficient, 0.75; P = .00092). However, there is a statistically insignificant correlation between the number of students and method of teaching (correlation coefficient = 0.47; P = .066).
Regarding content of teaching, 10 schools (59%) are covering all the core curriculum topics, as suggested by the CPD. Amongst schools not covering all the topics, the most commonly neglected areas are viral skin infections; vesiculo-bullous diseases; common skin lesions in infants, children, and adults; and contact dermatitis and occupational disease. Some schools cover material outside the suggested core curriculum topics, including principles of plastic surgery, wound healing, pruritus, genital diseases, and miscellaneous dermatoses (eg, pregnancy, psychocutaneous).
Most schools (14 of 17) are now assessing competency in dermatology. Multiple-choice questions and written answers are by far the preferred methods of assessment, with only 2 schools (UBC and Alberta) employing objective structured clinical exams (OSCEs) as an additional evaluation technique.
Only 5 schools (UBC, McGill, Saskatchewan, Laval, and Sherbrooke) agree that the dermatology education provided at their school is adequate ( Figure 5 ). Five schools are neutral, while 7 either disagree or strongly disagree that the education provided is adequate. The major barriers identified in preventing effective dermatology teaching are lack of dermatology faculty and insufficient time and resource allocation by the medical school curriculum.
The general consensus amongst schools is that the core curriculum topics from the CPD have been helpful in developing and standardising curricula. Three schools have not found the core curriculum helpful, while a few others commented on the difficulty of implementation. A recurring theme is that an online library of resources for students to access would be useful to further standardise the curriculum. It appears that while the CPD curriculum has been helpful, degree of implementation has been variable. Some schools have used it to format their curriculum maps, while others use it only as a reference. Nevertheless, it provides a national baseline for dermatology education.
Discussion
The number of hours directed towards dermatology teaching has increased 25% over the past 9 years, with a national mean of 25.6 ± 17.2 hours of teaching, with 75% of content delivered in preclerkship. Number of faculty members has also increased from 9.5 ± 7 in 2008 to 15.6 ± 10 members in 2016/2017. Despite this, 12 schools are either neutral or disagree with the statement that dermatology education provided at their school is adequate. Although medical schools have started allocating more time to dermatology, a reiterated comment was the lack of dermatology faculty, especially at schools with smaller programs. Only 3 schools currently require compulsory clinical exposure. This is a significant decrease from 1983, when 12 of 16 schools were offering clinical exposure. Furthermore, the wide variation in hours of teaching across the country reflects the lack of uniformity in time allocation for dermatology within medical curriculum. Nevertheless, the fact that most schools are currently covering all of the CPD core curriculum topics suggests that it has been useful in developing and standardising curriculum. Many program directors commented that an online library of resources would be very helpful. This could encompass an atlas of photographs, procedures, modules, and basic guidelines.
The timing of dermatology content delivery remains to be addressed. There is a discordance between the majority (71%) of schools agreeing that teaching in both preclerkship and clerkship years is important, yet 75% of content is delivered solely during preclerkship. Studies have shown that even a short clinical placement significantly improves student knowledge and competency. Three linked studies testing students' accuracy with diagnosing skin cancer lesions found that students' accuracy in diagnoses increased from 11% at the beginning (day 1) to 33% at the end of the placement (day 10). 10 A significant amount of dermatology is based on perceptual skills and prior exposure, and pattern recognition process is an important skill that dermatologists learn to develop, in contrast to the 'feature-by-feature analysis' that medical students typically employ. 11 Thus, the importance of clinical exposure cannot be more emphasised.
The increase from 4 schools using e-modules in 2008 to 8 schools in 2017 highlights the increasing use of electronic teaching formats by medical schools. One explanation for this is that a significant limiting factor for small group teaching is the number of faculty members available at the school; use of electronic teaching formats helps circumvent this issue. One of the greatest strengths of electronic learning is that it crosses geographical boundaries and time zones, providing access for the learner to a wealth of resources beyond those easily accessible at his or her home institution. 12 This is particularly applicable in the setting of a standardised national curriculum, especially for smaller programs with fewer resources. Furthermore, all students would be able to utilise online resources to a depth relevant to their interests, whether in dermatology, primary care, or other specialties.
Previous studies specific to e-learning programs in dermatology have shown favourable results. One study in Brazil assessed the integration of adjunct online seminars in addition to discussion seminars and practical activities. Posttests showed significantly higher scores for students participating in the online program. 13 Another randomised control trial conducted in the United States randomised students to either a computer-based dermatology tutorial or a lecture, with identical information presented. Posttest examination showed no statistically significant differences between the mean scores of the 2 groups, demonstrating that computer-assisted instruction is at least as effective as traditional lecture teaching.
14 In both the United States and Canada, the American Academy of Dermatology (AAD) modules are widely used. One study integrated AAD online curriculum into a 2-week introductory dermatology clerkship for fourth-year medical students. More than 90% of students found the modules easy to navigate and worth their time, suggesting that the online curriculum is highly acceptable to learners. 15 Given the nature of dermatology with its emphasis on repeated image exposure and pattern recognition, as well as the positive student responses towards electronic curriculum, an online atlas of visual resources could prove to be very effective.
There is no straightforward solution to the lack of dermatology faculty and the timing of content delivery. Students need clinical exposure, but this is difficult to achieve given the small divisional and department size of dermatology at medical schools. It may be reasonable to increase participation from community dermatologists in accepting more students for short clinical rotations, to provide at least a basic level of exposure to students. Involving residents in teaching of clinical skills sessions may be another way to facilitate increased clinical exposure. Expanding e-learning programs and creating an online library of resources would also be beneficial in allowing medical students to access a national, standardised set of resources.
Conclusion
Overall, dermatology undergraduate teaching in the past few years has demonstrated positive trends. The quantity of teaching hours has increased, the number of faculty members has grown, and most schools are covering CPD core curriculum topics.
Nevertheless, many schools continue to find the dermatology education provided at their respective schools inadequate. Insufficient faculty members and lack of time and resource allocation by the medical school curriculum were identified as the major barriers.
While the number of dermatologist faculty members has grown, involving community dermatologists and residents in teaching would help expand programs even further. Distribution of teaching content should also be more equally allocated throughout preclerkship and clerkship years, so that students can have adequate clinical exposure to dermatology and develop their pattern recognition skills. In response to lack of time and resource allocation, an online library of resources would be beneficial. It would allow for students to peruse resources during their own time and access a standardised set of material approved by Canadian dermatologists. 
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